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* * NOTICES* 

JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

l.This document has been translated by computer. So the translation may not reflect the original precisely. 
2 **** s h ows the word which can not be translated. 
3. In the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] The semiconductor device characterized by regulating the sulfur content of the nickel material which 
"forms said bump to 0.04% or less in the semiconductor device which comes to connect the bump of a leadframe 
with the electrode of a semiconductor chip. 

-[Claim 2] The semiconductor device characterized by for the nickel material which forms said bump being 
regulated by the range whose content of carbon is 0.01 - 0.04% including carbon and sulfur, and being regulated 
by the range whose sulphuric content is 0.01 - 0.04% in the semiconductor device which comes to connect the 
bump of a leadframe with the electrode of a semiconductor chip, and regulating the sum total content of carbon 
and sulfur to 0.07% or less. 



[Translation done.] 
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* NOTICES * 

JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original precisely. 

2. **** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Industrial Application] This invention relates to the semiconductor device equipped with semiconductor chips, 

such as IC and LSI, and relates especially to the leadframe of the semiconductor device. 

[0002] 

[Description of the Prior Art] The metal leadframe is used for the assembly of the semiconductor device which 
unified the semiconductor chip by resin mold conventionally, and protruded two or more pins. The 
configuration of this leadframe consists of the tab lead 3 which supports the tab 2 of the rectangle which 
attaches a semiconductor chip 1 in those four comers, a finger 4 of a large number which make an inner edge 
face the periphery of a tab 2, a frame part 5 which supports these fingers 4 and the outer edge of the tab lead 3, 
and a sprocket hole 6 established in the both-ends edge of a frame part 5 at ****** constant interval, as shown 
in drawing 7 . 

[0003] In order to have assembled the semiconductor device using such a leadframe 7, the semiconductor chip 1 
was first attached on the tab 2, the inner edge (point) of the finger 4 corresponding to this was directly joined to 
each electrode of a semiconductor chip 1, the mold of the inside field of a frame part 5 was carried out with 
synthetic resin, the semiconductor chip 1 was covered, and the semiconductor device of a flat lead or an inline 
type had been obtained by subsequently excising a frame part 5. 
[0004] 

[Problem(s) to be Solved by the Invention] By the way, in the conventional semiconductor device, the problem 
was in the mechanical strength of a leadframe, and this invention persons found out that the content of a 
brightener had influenced, as a result of examining this point. That is, although carbon and sulfur are used as a 
brightener when forming a leadframe by nickel electroforming, the content of this brightener is usually about 
0.1%. Thus, if the content of a brightener is high, at the time of the junction (soldering) to a semiconductor chip, 
by the temperature rise of a leadframe, nickel will stiffen and a mechanical strength will fall. Moreover, if a 
brightener is not contained at all, the beginning to a mechanical strength is weak and a possibility of contacting 
the next leadframe therefore and connecting too hastily is in the deformation at the time of processing. 
[0005] Especially, when the content of the sulfur in a brightener is high, in addition to the above-mentioned 
problem, the nickel of a leadframe and the tin in solder react, the bad nickel-Sn alloy layer of adhesion is 
formed, and a leadframe may exfoliate from a semiconductor chip. 

[0006] The fault of the conventional technique mentioned above is canceled, a leadframe has sufficient 
mechanical strength, and, moreover, the purpose of this invention has junction to the electrode of a 
semiconductor chip, and a leadframe in offering a positive reliable semiconductor device 
[0007] 

[Means for Solving the Problem] In order to attain said purpose, the 1st this invention is characterized by 
regulating the sulfur content of the nickel material which forms said bump to 0.04% or less in the 
semiconductor device which comes to connect the bump of a leadframe with the electrode of a semiconductor 
chip. 

[0008] In order to attain said purpose, the 2nd this invention is characterized by for the nickel material which 
forms said bump being regulated by the range whose content of carbon is 0.01 - 0.04% including carbon and 
sulfur, and being regulated by the range whose sulphuric content is 0.01 - 0.04%, and regulating the sum total 
content of carbon and sulfur to 0.07% or less in the semiconductor device which comes to connect the bump of 
a leadframe with the electrode of a semiconductor chip. 
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[0009] 

[Function] By regulating the content of the sulfur in the nickel material which forms a bump to 0.04% or less 
like the 1st invention, generation of a nickel-Sn alloy layer can be controlled and junction to a semiconductor 
chip and a leadframe can be ensured. 

[0010] the content of the carbon in the nickel material which forms a bump like the 2nd invention - 0.01 - 
0.04% of range - sulphuric content - 0.01 - 0.04% of range -- leadframes seem and to control embrittlement of 
the nickel under the thermal effect of the leadframe at the time of junction to a semiconductor chip, to be able to 
obtain sufficient mechanical strength, and not to contact by regulating the sum total content of carbon and sulfur 
to 0.07% or less 
[0011] 

[Example] Next, the example of this invention is explained with drawing. It is the sectional view in which the 
top view in which the perspective view and drawing 2 R> 2 which drawing 1 made a part of finger the cross 
section, and was shown show drawing of longitudinal section of a finger point, and drawing 3 shows a part of 
-finger, the perspective view which drawing 4 made the cross section a part of finger which shows other 
examples, and was shown, drawing in which drawing 5 shows the production process of a leadframe, the top 
view in which drawing 6 shows the resist pattern of the finger section, and drawing 7 show the top view of a 
"leadframe, and drawing 8 shows the connection of a finger and the electrode of a semiconductor chip. 
[0012] The finger 4 consisted of a metal layer, and it had conductivity, and had ********** 4a in the central 
subordinate side of that at the longitudinal direction F (refer to drawing 1 ), and the ridgeline equips with the 
radii-like flanges 4b and 4c the both sides of the top face connected with the electrode of a semiconductor chip 
as shown in drawing 1 . As the two-dot chain line of drawing 3 shows, **** 4a is formed in the interstitial 
segment except 4d of bases of a finger 4, and point (toe) 4e, and is increasing the second moment of area [ as 
opposed to bending for the cross-section configuration in this pars intermedia ] with few ingredients as a **** 
U shape. 

[0013] Moreover, as shown in drawing 2 , thick bump 4f by which point 4e of a finger 4 is connected with the 
electrode of a semiconductor chip 1 is formed. 4g of crevices which extended in the direction which carries out 
an abbreviation rectangular cross with said **** 4a is formed in the inferior surface of tongue of the part which 
connects this point 4e and interstitial segment, and bump 4f projected from the top face of an interstitial 
segment to them is formed from 4g of crevices. 

[0014] Drawing 4 is the perspective view having shown other examples of a finger 4, and carries out the 
laminating of the 4h of the metal thin films to the top face of the finger 4 of said example further. The rigidity of 
a finger 4 can be made to increase further by doing in this way. 

[0015] Drawing 5 shows the production process of the leadframe of this finger structure. 
[0016] As first shown in the (a) and (b) Fig., the device hole 9 is formed in the film 8 with a thickness of about 
35-70 micrometers it is thin from synthetic resin, such as polyimide and polyester, by press working of sheet 
metal by the push back procedure as base material. Push back procedure is fitting and the processing approach 
made to hold in the ** device hole 9 which a request part is therefore first pierced to a force plunger, and a 
carrier type is subsequently raised again, and digs the piece 10 of **** once as shown in the (b) Fig., as shown 
in the (a) Fig. Therefore, the device hole 9 is maintained in the condition of the (b) Fig. by which opening is not 
carried out, and a film 8 can deal with after processing as a sheet of one sheet. In addition, in addition to this at 
the time of formation of this device hole 9, window parts, such as a sprocket hole 6 (refer to drawing 7 ), can 
also be formed in coincidence, for example. 

[0017] Next, on said film 8 by which opening is not carried out, as shown in the (c) Fig., the conductive metal 
layers 1 1, such as copper, are formed in thin film means forming, such as electroless deposition and vacuum 
evaporationo. Furthermore, on the conductive metal layer 1 1, as shown in the (d) Fig., a photoresist layer 12 is 
applied, or a dry film-like resist layer with a thickness of about 150 micrometers is stuck, only the part exposed 
by washing after exposing to a request pattern, covering a photo mask 13 is removed, and the resist layer 12 like 
the (e) Fig. is formed on the conductive metal layer 1 1 . 

[0018] After pushback, although this conductive metal layer 1 1 and photoresist layer 12 tend to drop out like 
the object with which it has a function as a tacking means to prevent omission of the piece 10 of ****, and 
pushback 0 f the ****** was carried out like a film, they are effective in especially a temporary stop. 
[0019] Next, if exfoliation processing is performed with a selenious acid, caustic alkali of sodium, etc. on this 
film 8 and nickel is electroformed, the leadframe 7 of a request pattern will be formed on the conductive metal 
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layer 1 1 in which the resist layer 12 is not formed as shown in the (f) Fig. 

[0020] Although a brightener is added in case a leadframe 7 is electroformed with nickel, this brightener 
consists of carbon and sulfur and both sum total is regulated to 0.07% or less. Among those, it is regulated by 
the range whose content of carbon is 0.01 - 0.04%, and is regulated by the range whose sulphuric content is 
0.01 - 0.04%. The concrete content of carbon and sulfur is suitably chosen from within the limits of the above- 
mentioned. 

[0021] If the content of a brightener turns into high content exceeding 0.07% (the content [ That is, the content 
of carbon ] of 0.04% and sulfur 0.04%), as usual, by the temperature rise of the leadframe 7 at the time of 
junction to a semiconductor chip, nickel will stiffen and a mechanical strength will fall. On the other hand, if 
less than 0.01%, i.e., a brightener, is not substantially added [ the content of carbon ] for the content of less than 
0.01% and sulfur, the mechanical strength of a leadframe 7 is not enough from the beginning, and a possibility 
of contacting the next leadframe 7 therefore and connecting too hastily is in the deformation at the time of 
processing. 

[0022] By regulating the content of carbon in 0.01 - 0.04% of range, since it is such, regulating sulphuric 
content in 0.01 - 0.04% of range, and making sum total content of carbon and sulfur 0.07% or less, 
embrittlement of the nickel under the thermal effect of the leadframe 7 at the time of junction to a 
semiconductor chip can be controlled, and sufficient mechanical strength can be obtained. 
[0023] Moreover, by regulating sulphuric content to 0.04% or less, generating of a nickel-Sn alloy layer like 
before can be controlled, and connection between the electrode of a semiconductor chip and a leadframe 7 can 
be ensured. 

[0024] By removing the resist layer 12 after electrocasting formation, a leadframe 7 is formed on the base 
material which has conductivity over the whole surface, and the finger 4 of the leadframe 7 is held through the 
conductive metal layer 1 1 on said piece 10 of ****. 

[0025] If it fails to extract the piece 10 of **** which has closed the device hole 9 in order to join to a 
semiconductor chip, the leadframe 7 of the cross section like the (g) Fig. will be formed on the synthetic-resin 
film 8. In this case, since exfoliation processing is performed to the front face in which the leadframe 7 of the 
conductive metal layer 1 1 is moreover formed, the conductive metal layer 1 1 is extracted, and the dropping 
force is small, ends and does not make it to be the about thickness of extent prepared in order to secure 
conductivity required for electrocasting, for example, 5-10 micrometers, and transform a leadframe 7. 
[0026] Thus, after failing to extract the piece 10 of ****, a semiconductor chip 1 is carried and it connects with 
a finger 4. 

[0027] In addition, in the above-mentioned example, although the leadframe 7 was formed on the synthetic- 
resin film 8 as base material, it can also use metal films, such as conductive stainless steel, as such base 
material. 

[0028] In this case, it is possible for it not to be necessary to newly form the conductive metal layer 1 1 which 
consists of ****** shown in the (c) Fig., to form a photoresist layer 12 on a metal film, and to form the 
leadframe 7 which therefore becomes direct electrocasting from nickel, copper, gold, those alloys, etc. on a 
metal film. 

[0029] Drawing 6 is drawing showing the resist pattern of the finger section in said production process. 
[0030] In the finger section, besides the resist layer 12 for fingers of a desired pattern, ****** resist section 12a 
is formed in that longitudinal direction, and the above-mentioned **** 4a is formed in the center of the non- 
resist section 14 of the location corresponding to a finger 4 corresponding to this resist section 12a. 
[0031] Moreover, if the circular non-resist section 15 therefore divided into the resist layer 12 is formed at the 
tip of the non-resist section 14 and a electrocasting operation is performed on the metal which has such a resist 
layer 12 Although formed separately from the metal layer which grows on the circular non-resist section 15 
from which ****** was separated the first stage after electrocasting initiation, and finger 4 body was therefore 
separated into the resist layer 12 The metal on the non-resist section 15 separated when electrocasting advanced 
further, and finger 4 body are connected with one exceeding the resist layer 12. And since the thickness of the 
metal by which a laminating is therefore carried out to electrocasting is therefore influenced by current density, 
compared with a plate-like four finger soma, the metal layer on the punctiform non-resist section 15 becomes ' 
thicker, and it forms bump 4f as shown in drawing 2 . 

[0032] In addition, what is necessary is just to give the second electrocasting shaping in addition to the above- 
mentioned electrocasting forming cycle, in forming 4h of metal thin films as shown in drawing 4 . 
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[0033] Moreover, in case a leadframe 7 is electroformed with metals, such as nickel, the leadframe 7 which 
piled up the bilayer of the layer which a brightener does not contain, and the layer which the brightener 
contained can also be made. If it electroforms without putting in a brightener, the temperature concentration at 
the time of surface roughening of the front face being carried out, it becoming what has remarkable irregularity, 
and joining in the state of the temperature concentration at the time of junction to a semiconductor chip, 
especially a pressure welding for this reason tends to take place, moreover, it will become low, and big stress is 
not applied to a semiconductor chip, but ** also ends, and a degree of hardness can also make junction a 
positive thing. 

[0034] On the other hand, if the layer containing a brightener is prepared in a plane of composition and the 
opposite side, the mechanical strength as a leadframe 7 is securable. In addition, it is necessary to restrict the 
content of a brightener to 0.07% or less. 
[0035] 

[Effect of the Invention] By regulating the content of the sulfur in the nickel material which forms a bump to 
-0.04% or less like the 1st invention, generation of a nickel-Sn alloy layer can be controlled and junction to a 
semiconductor chip and a leadframe can be ensured. 

[0036] the content of the carbon in the nickel material which forms a bump like the 2nd invention - 0.01 - 
0.04% of range - sulphuric content » 0.01 - 0.04% of range ~ leadframes seem and to control embrittlement of 
the nickel under the thermal effect of the leadframe at the time of junction to a semiconductor chip, to be able to 
obtain sufficient mechanical strength, and not to contact by regulating the sum total content of carbon and sulfur 
to 0.07% or less Since it is such, a reliable semiconductor device can be offered. 
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* NOTICES * 

JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original precisely. 

2. * * * * shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



TECHNICAL FIELD 



[Industrial Application] This invention relates to the semiconductor device equipped with semiconductor chips 
such as IC and LSI, and relates especially to the leadframe of the semiconductor device. 
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3. In the drawings, any words are not translated. 



PRIOR ART 

[Description of the Prior Art] The metal leadframe is used for the assembly of the semiconductor device which 
.unified the semiconductor chip by resin mold conventionally, and protruded two or more pins. The 
configuration of this leadframe consists of the tab lead 3 which supports the tab 2 of the rectangle which 
attaches a semiconductor chip 1 in those four corners, a finger 4 of a large number which make an inner edge 
-face the periphery of a tab 2, a frame part 5 which supports these fingers 4 and the outer edge of the tab lead 3, 
and a sprocket hole 6 established in the both-ends edge of a frame part 5 at ****** constant interval, as shown 
in drawing 7 . 

[0003] In order to have assembled the semiconductor device using such a leadframe 7, the semiconductor chip 1 
was first attached on the tab 2, the inner edge (point) of the finger 4 corresponding to this was directly joined to 
each electrode of a semiconductor chip 1, the mold of the inside field of a frame part 5 was carried out with 
synthetic resin, the semiconductor chip 1 was covered, and the semiconductor device of a flat lead or an inline 
type had been obtained by subsequently excising a frame part 5. 
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2 . * * * * shows the word which can not be translated. 
3. In the drawings, any words are not translated. 

EFFECT OF THE INVENTION 

[Effect of the Invention] By regulating the content of the sulfur in the nickel material which forms a bump to 
0.04% or less like the 1st invention, generation of a nickel-Sn alloy layer can be controlled and junction to a 
semiconductor chip and a leadframe can be ensured. 

[0036] the content of the carbon in the nickel material which forms a bump like the 2nd invention -0 01- 
0 04% of range - sulphuric content - 0.01 - 0.04% of range - leadframes seem and to control embrittlement of 
the nickel under the thermal effect of the leadframe at the time of junction to a semiconductor chip to be able to 
!f ™? ffiC , ient mechanical strength, and not to contact by regulating the sum total content of carbon and sulfur 
to 0.07% or less Since it is such, a reliable semiconductor device can be offered. 
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TECHNICAL PROBLEM 



[Problem(s) to be Solved by the Invention] By the way, in the conventional semiconductor device, the problem 
.was in the mechanical strength of a leadframe, and this invention persons found out that the content of a 
brightener had influenced, as a result of examining this point. That is, although carbon and sulfur are used as a 
brightener when forming a leadframe by nickel electroforming, the content of this brightener is usually about 
-0.1%. Thus, if the content of a brightener is high, at the time of the junction (soldering) to a semiconductor chip, 
by the temperature rise of a leadframe, nickel will stiffen and a mechanical strength will fall. Moreover, if a 
brightener is not contained at all, the beginning to a mechanical strength is weak and a possibility of contacting 
the next leadframe therefore and connecting too hastily is in the deformation at the time of processing. 
[0005] Especially, when the content of the sulfur in a brightener is high, in addition to the above-mentioned 
problem, the nickel of a leadframe and the tin in solder react, the bad nickel-Sn alloy layer of adhesion is 
formed, and a leadframe may exfoliate from a semiconductor chip. 

[0006] The fault of the conventional technique mentioned above is canceled, a leadframe has sufficient 
mechanical strength, and, moreover, the purpose of this invention has junction to the electrode of a 
semiconductor chip, and a leadframe in offering a positive reliable semiconductor device. 
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* NOTICES * 

JPO and NCIPI are not responsible for any 
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MEANS 



[Means for Solving the Problem] In order to attain said purpose, the 1st this invention is characterized by 
regulating the sulfur content of the nickel material which forms said bump to 0.04% or less in the 
semiconductor device which comes to connect the bump of a leadframe with the electrode of a semiconductor 
chip. 

[0008] In order to attain said purpose, the 2nd this invention is characterized by for the nickel material which 
forms said bump being regulated by the range whose content of carbon is 0.01 - 0.04% including carbon and 
sulfur, and being regulated by the range whose sulphuric content is 0.01 - 0.04%, and regulating the sum total 
content of carbon and sulfur to 0.07% or less in the semiconductor device which comes to connect the bump of 
a leadframe with the electrode of a semiconductor chip. 
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OPERATION 



[Function] By regulating the content of the sulfur in the nickel material which forms a bump to 0.04% or less 
_ like the 1st invention, generation of a nickel-Sn alloy layer can be controlled and junction to a semiconductor 
chip and a leadframe can be ensured. 

[0010] the content of the carbon in the nickel material which forms a bump like the 2nd invention - 0.01 - 
-0.04% of range - sulphuric content - 0.01 - 0.04% of range - leadframes seem and to control embrittlement of 
the nickel under the thermal effect of the leadframe at the time of junction to a semiconductor chip, to be able to 
obtain sufficient mechanical strength, and not to contact by regulating the sum total content of carbon and sulfur 
to 0.07% or less 
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EXAMPLE 



[Example] Next, the example of this invention is explained with drawing. It is the sectional view in which the 
top view in which the perspective view and drawing 2 R> 2 which drawing 1 made a part of finger the cross 
section, and was shown show drawing of longitudinal section of a finger point, and drawing 3 shows a part of 
finger, the perspective view which drawing 4 made the cross section a part of finger which shows other 
examples, and was shown, drawing in which drawing 5 shows the production process of a leadframe, the top 
view in which drawing 6 shows the resist pattern of the finger section, and drawing 7 show the top view of a 
leadframe, and drawing 8 shows the connection of a finger and the electrode of a semiconductor chip. 
[0012] The finger 4 consisted of a metal layer, and it had conductivity, and had ********** 4a in the central 
subordinate side of that at the longitudinal direction F (refer to drawing 1 ), and the ridgeline equips with the 
radii-like flanges 4b and 4c the both sides of the top face connected with the electrode of a semiconductor chip 
as shown in drawing 1 . As the two-dot chain line of drawing 3 shows, **** 4a is formed in the interstitial 
segment except 4d of bases of a finger 4, and point (toe) 4e, and is increasing the second moment of area [ as 
opposed to bending for the cross-section configuration in this pars intermedia ] with few ingredients as a **** 
U shape. 

[0013] Moreover, as shown in drawing 2 , thick bump 4f by which point 4e of a finger 4 is connected with the 
electrode of a semiconductor chip 1 is formed. 4g of crevices which extended in the direction which carries out 
an abbreviation rectangular cross with said **** 4a is formed in the inferior surface of tongue of the part which 
connects this point 4e and interstitial segment, and bump 4f projected from the top face of an interstitial 
segment to them is formed from 4g of crevices. 

[0014] Drawing 4 is the perspective view having shown other examples of a finger 4, and carries out the 
laminating of the 4h of the metal thin films to the top face of the finger 4 of said example further. The rigidity of 
a finger 4 can be made to increase further by doing in this way. 

[0015] Drawing 5 shows the production process of the leadframe of this finger structure. 
[0016] As first shown in the (a) and (b) Fig., the device hole 9 is formed in the film 8 with a thickness of about 
35-70 micrometers it is thin from synthetic resin, such as polyimide and polyester, by press working of sheet 
metal by the push back procedure as base material. Push back procedure is fitting and the processing approach 
made to hold in the ** device hole 9 which a request part is therefore first pierced to a force plunger, and a 
carrier type is subsequently raised again, and digs the piece 10 of **** once as shown in the (b) Fig., as shown 
in the (a) Fig. Therefore, the device hole 9 is maintained in the condition of the (b) Fig. by which opening is not 
carried out, and a film 8 can deal with after processing as a sheet of one sheet. In addition, in addition to this at 
the time of formation of this device hole 9, window parts, such as a sprocket hole 6 (refer to drawing 7 ), can 
also be formed in coincidence, for example. 

[0017] Next, on said film 8 by which opening is not carried out, as shown in the (c) Fig., the conductive metal 
layers 1 1 , such as copper, are formed in thin film means forming, such as electroless deposition and vacuum 
evaporationo. Furthermore, on the conductive metal layer 1 1, as shown in the (d) Fig., a photoresist layer 12 is 
applied, or a dry film-like resist layer with a thickness of about 150 micrometers is stuck, only the part exposed 
by washing after exposing to a request pattern, covering a photo mask 13 is removed, and the resist layer 12 like 
the (e) Fig. is formed on the conductive metal layer 11. 

[0018] After pushback, although this conductive metal layer 1 1 and photoresist layer 12 tend to drop out like 
the object with which it has a function as a tacking means to prevent omission of the piece 10 of****, and 
pushback of the ****** was carried out like a film, they are effective in especially a temporary stop. ' 
[0019] Next, if exfoliation processing is performed with a selenious acid, caustic alkali of sodium, etc. on this 
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film 8 and nickel is electroformed, the leadframe 7 of a request pattern will be formed on the conductive metal 
layer 1 1 in which the resist layer 12 is not formed as shown in the (f) Fig. 

[0020] Although a brightener is added in case a leadframe 7 is electroformed with nickel, this brightener 
consists of carbon and sulfur and both sum total is regulated to 0.07% or less. Among those, it is regulated by 
the range whose content of carbon is 0.01 - 0.04%, and is regulated by the range whose sulphuric content is 
0.01 - 0.04%. The concrete content of carbon and sulfur is suitably chosen from within the limits of the above- 
mentioned. 

[0021] If the content of a brightener turns into high content exceeding 0.07% (the content [ That is, the content 
of carbon ] of 0.04% and sulfur 0.04%), as usual, by the temperature rise of the leadframe 7 at the time of 
junction to a semiconductor chip, nickel will stiffen and a mechanical strength will fall. On the other hand, if 
less than 0.01%, i.e., a brightener, is not substantially added [ the content of carbon ] for the content of less than 
0.01% and sulfur, the mechanical strength of a leadframe 7 is not enough from the beginning, and a possibility 
of contacting the next leadframe 7 therefore and connecting too hastily is in the deformation at the time of 
-processing. 

[0022] By regulating the content of carbon in 0.01 - 0.04% of range, since it is such, regulating sulphuric 
content in 0.01 - 0.04% of range, and making sum total content of carbon and sulfur 0.07% or less, 
embrittlement of the nickel under the thermal effect of the leadframe 7 at the time of junction to a 
semiconductor chip can be controlled, and sufficient mechanical strength can be obtained. 
[0023] Moreover, by regulating sulphuric content to 0.04% or less, generating of a nickel-Sn alloy layer like 
before can be controlled, and connection between the electrode of a semiconductor chip and a leadframe 7 can 
be ensured. 

[0024] By removing the resist layer 12 after electrocasting formation, a leadframe 7 is formed on the base 
material which has conductivity over the whole surface, and the finger 4 of the leadframe 7 is held through the 
conductive metal layer 1 1 on said piece 10 of ****. 

[0025] If it fails to extract the piece 10 of **** which has closed the device hole 9 in order to join to a 
semiconductor chip, the leadframe 7 of the cross section like the (g) Fig. will be formed on the synthetic-resin 
film 8. In this case, since exfoliation processing is performed to the front face in which the leadframe 7 of the 
conductive metal layer 1 1 is moreover formed, the conductive metal layer 1 1 is extracted, and the dropping 
force is small, ends and does not make it to be the about thickness of extent prepared in order to secure 
conductivity required for electrocasting, for example, 5-10 micrometers, and transform a leadframe 7. 
[0026] Thus, after failing to extract the piece 10 of ****, a semiconductor chip 1 is carried and it connects with 
a finger 4. 

[0027] In addition, in the above-mentioned example, although the leadframe 7 was formed on the synthetic- 
resin film 8 as base material, it can also use metal films, such as conductive stainless steel, as such base 
material. 

[0028] In this case, it is possible for it not to be necessary to newly form the conductive metal layer 1 1 which 
consists of ****** shown in the (c) Fig., to form a photoresist layer 12 on a metal film, and to form the 
leadframe 7 which therefore becomes direct electrocasting from nickel, copper, gold, those alloys, etc. on a 
metal film. 

[0029] Drawing 6 is drawing showing the resist pattern of the finger section in said production process. 
[0030] In the finger section, besides the resist layer 12 for fingers of a desired pattern, ****** resist section 12a 
is formed in that longitudinal direction, and the above-mentioned **** 4a is formed in the center of the non- 
resist section 14 of the location corresponding to a finger 4 corresponding to this resist section 12a. 
[0031] Moreover, if the circular non-resist section 15 therefore divided into the resist layer 12 is formed at the 
tip of the non-resist section 14 and a electrocasting operation is performed on the metal which has such a resist 
layer 12 Although formed separately from the metal layer which grows on the circular non-resist section 15 
from which ****** was separated the first stage after electrocasting initiation, and finger 4 body was therefore 
separated into the resist layer 12 The metal on the non-resist section 15 separated when electrocasting advanced 
further, and finger 4 body are connected with one exceeding the resist layer 12. And since the thickness of the 
metal by which a laminating is therefore carried out to electrocasting is therefore influenced by current density, 
compared with a plate-like four finger soma, the metal layer on the punctiform non-resist section 15 becomes 
thicker, and it forms bump 4f as shown in drawing 2 . 

[0032] In addition, what is necessary is just to give the second electrocasting shaping in addition to the above- 
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mentioned electrocasting forming cycle, in forming 4h of metal thin films as shown in drawing 4 
[0033] Moreover, in case a leadframe 7 is electroformed with metals, such as nickel, the leadframe 7 which 
piled up the bilayer of the layer which a brightener does not contain, and the layer which the brightener 
contained can also be made. If it electroforms without putting in a brightener, the temperature concentration at 
the time of surface roughemng of the front face being carried out, it becoming what has remarkable irregularity 
and joining in the state of the temperature concentration at the time of junction to a semiconductor chip 
especially a pressure welding for this reason tends to take place, moreover, it will become low, and big stress is 
not applied to a semiconductor chip, but ** also ends, and a degree of hardness can also make junction a 
positive thing. 

[0034] On the other hand, if the layer containing a brightener is prepared in a plane of composition and the 
opposite side, the mechanical strength as a leadframe 7 is securable. In addition, it is necessary to restrict the 
content of a brightener to 0.07% or less. 

[Translation done.] 
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DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing 1] It is the perspective view which carried out the cross section of a part of finger concerning the 
example of this invention. 

[Drawing 2] It is the sectional view of the longitudinal direction of the finger. 
■ [Drawing 3] It is the top view showing a part of the finger. 

[Drawing 4] It is the perspective view showing other examples of the finger in this invention. 

[Drawing 5] It is drawing showing the production process of the leadframe concerning the example of this 

invention. 

[Drawing 6] It is drawing showing the resist pattern of the finger section. 
[Drawing 7] It is the top view showing the configuration of a leadframe. 
[Description of Notations] 
1 Semiconductor Chip 
4 Finger 
7 Leadframe 
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[Translation done.] 
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